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Summary
Objective:  To  study  the  clinical  proﬁle  of  and  complications  in  children  with  scrub
typhus.
Design:  Prospective  observational  study.
Setting:  Tertiary  care  hospital.
Methods:  Children  up  to  12  years  of  age  who  had  a  fever  for  more  than  ﬁve  days
without  an  identiﬁable  infection  were  included.  All  children  who  were  suspected  of
having  rickettsial  infections  were  deﬁned  as  having  scrub  typhus  if  they  had  a  positive
Weil-Felix  test  result  (OX-K  1:80  or  more)  and  one  or  more  of  the  following  clinical
features  (after  exclusion  of  other  diagnoses):  rash,  edema,  hepatosplenomegaly,
lymphadenopathy,  an  eschar,  and  a  tick  bite  or  tick  exposure.
Results:  Thirty-ﬁve  children  were  diagnosed  with  scrub  typhus  between  February
2010  and  February  2011.  The  age  of  the  patients  ranged  from  1.5  to  12  years.  Edema,
crackles/rhonchi,  hepatomegaly  and  hypotension  were  encountered  in  60%,  23%,
91%  and  34%  of  patients,  respectively.  An  eschar  was  observed  in  11%  of  the  cases.
Complications  included  myocarditis  with  cardiogenic  shock  in  34%  of  the  cases  and
acute  kidney  injury  in  20%  of  the  cases.  Anicteric  hepatitis  and  thrombocytopenia
were  observed  in  31%  and  61%  of  cases,  respectively.  One  patient  died.
Conclusions:  High  incidences  of  myocarditis  and  acute  kidney  injury  were  observed,
which  indicates  that  the  children  were  treated  at  a  late  stage  of  the  disease.  Clin-
icians  should  be  cognizant  that  myocarditis  and  acute  kidney  injury  are  serious
manifestations  of  pediatric  scrub  typhus.
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Ltd.  All  rights  reserved.
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ccrub  typhus  in  children  at  a  tertiary  hospital  in  sou
ntroduction
ickettsial  infection,  or  rickettsiosis,  is  a  zoonotic
cute  febrile  illness  caused  by  obligate  intra-
ellular, gram-negative  bacteria  from  the  genera
ickettsia, Orientia,  Ehrlichia, Neorickettsia,  and
naplasma. Rickettsiosis  is  spread  by  tick  or  mite
ites. Rickettsial  infections  are  reported  in  various
arts of  the  world  [1—9].  Scrub  typhus,  which  is
aused  by  Orientia  tsutsugamushi,  is  the  most  com-
only reported  rickettsial  infection  on  the  Indian
ubcontinent  [3—6,10—12]. Rickettsial  infections,
ncluding scrub  typhus,  are  grossly  under-diagnosed
n India  because  of  their  non-speciﬁc  clinical  pre-
entation,  a  limited  awareness  about  the  disease,  a
ow index  of  suspicion  among  clinicians,  and  a  lack
f diagnostic  facilities  [10].  The  majority  of  studies
egarding  rickettsial  infections  in  India  and  other
arts of  the  world  are  based  on  adult  populations
1,7,10—13]. There  is  a  paucity  of  studies  regarding
he incidence  and  clinical  proﬁle  of  scrub  typhus  in
hildren from  the  Indian  subcontinent  [5,6,14—20],
nd the  majority  of  published  studies  are  retrospec-
ive studies  [5,6,14,16,17]  or  sporadic  case  reports
18—20].  We  conducted  a  prospective  observational
tudy at  a  tertiary  hospital  in  Pondicherry,  southern
ndia,  to  study  the  clinical  features  and  therapeutic
utcomes  of  pediatric  scrub  typhus.  The  research
bjective was  to  determine  whether  the  proﬁle  of
hildren presenting  with  scrub  typhus  at  our  insti-
ution is  different  from  that  reported  previously.
aterials and methods
he  study  was  carried  out  in  children  up  to  age
2 years  old  who  had  a  fever  for  more  than  5  days
ithout  an  identiﬁable  infection.  The  patients  were
reated at  a  tertiary  care  hospital  in  Pondicherry
etween February  2010  and  February  2011.  The
bjective  of  the  study  was  to  determine  the  clinical
roﬁle  of  children  admitted  with  scrub  typhus.
iagnosis of rickettsial infections
ickettsial  disease  was  suspected  in  patients  who
ad a  fever  for  more  than  5  days  without  an
dentiﬁable infection  and  one  or  more  of  the
ollowing clinical  features:  rash,  edema,  hep-
tosplenomegaly,  lymphadenopathy,  an  eschar,  and
 tick  bite  or  tick  exposure  [14].  All  children
ho were  clinically  suspected  of  having  rickettsial
nfection because  they  had  one  or  more  of  the
bove-mentioned  features  and  who  tested  positive
y the  Weil-Felix  test  (OX-K  1:80  or  more)  were
f
m
o
drn  India:  Clinical  proﬁle  and  complications  83
eﬁned  as  having  scrub  typhus  [10].  A  favorable
linical response  to  doxycycline  (defervescence
ithin 48  h)  was  considered  additional  evidence  of
he disease  [1—5].
ata collection
linical  data,  including  the  duration  of  the  fever,
ssociated  symptoms,  vital  signs,  and  the  general
nd systemic  examination  ﬁndings,  were  recorded.
atients  were  treated  with  a  10-day  course  of
ral doxycycline  (5  mg/kg/day  BD).  The  response  to
reatment, the  defervescence  time,  and  the  com-
lications  were  noted.  A  careful  search  for  eschars
as performed  for  all  patients.  Data  regarding  age,
ex, residential  area,  exposure  to  animals,  expo-
ure to  farming  and  proximity  to  forest  areas  were
ollected.
aboratory investigation
ther  common  infectious  conditions  that  clinically
imic  scrub  typhus  were  ruled  out  by  perform-
ng the  following  tests:  a  peripheral  smear  for  the
alaria parasite,  a  histidine  rich  protein  II  ELISA
o diagnose  malaria,  a  Widal  test,  a  Dengue  IgM
ntibody  test,  leptospira  serology,  a Paul—Bunnell
est, urine  and  blood  cultures,  a  tuberculin  test
nd an  HIV-ELISA.  Complete  blood  counts,  erythro-
yte sedimentation  rate  (ESR),  chest  X-rays,  tests
or renal  and  liver  function,  analysis  of  the  urine
or proteinuria,  and  serum  electrolyte  quantiﬁca-
ions were  performed  at  presentation  for  all  cases
nd were  repeated  if  necessary.  Cerebrospinal
uid analysis  was  performed  for  selected  cases
ith  suspected  meningitis.  Serum  creatine  phos-
hokinase  (CPK)  levels,  electrocardiography  (ECG)
nd echocardiography  were  performed  to  look  for
vidence  of  myocarditis  in  cases  complicated  by
ongestive  cardiac  failure.  The  Weil-Felix  (WF)  test
as performed  for  all  of  the  cases.  The  WF  Proteus
gglutination  assay  (P.  vulgaris,  OX-K  strain  agglu-
ination) was  performed  on  each  sample  by  diluting
he serum  1:20  to  1:1280.  A  WF  titer  of  1:80  (OX-K)
r more  was  considered  a positive  result  [10,14].
eﬁnitions of complications in rickettsial
isease
yocarditis  was  diagnosed  when  the  following
onditions were  observed:  (i)  congestive  cardiac
ailure  or  cardiomegaly,  (ii)  hemodynamic  compro-
ise that  required  a vasopressor  (≥5  g/kg/min
f dobutamine  or  dopamine),  (iii)  left  ventricular
ysfunction identiﬁed  by  echocardiography  without
84  M.  Kumar  et  al.
Table  1  Clinico-epidemiological  proﬁle  of  children  with  scrub  typhus.
Demographic  data  Signs  and  symptoms  at  presentation
No.  %  Symptoms  No.  %  Signs  No.  %
Gender Fever  35  100  Temperature>101◦ F  31  89
Male 21 60 <7  days 5 14 Tachypnea  7  20
Female 15 43 7—14  days  21 60 Hypotension 12  34
Age  in  years  15—29  days  8  23  Eschar  4  11
<1  0  0  ≥30  days  2  6  Maculopapular  rash  7  20
1—5  13  37  Headache  4  11  Lymphadenopathy  13  37
>5—10  21  60  Myalgia  9  26  Edema  21  60
>10—12  2  6  Vomiting  17  49  Elevated  JVP  7  20
Habitat  Cough  18  51  S3 gallop  6  17
Village  19  54  Breathlessness  13  37  Pleural  effusion  5  14
Town  5  14  Abdominal  pain  12  34  Crackles/wheeze  8  23
Forest  5  14  Loose  stools  4  11  Pericardial  effusion  3  9
Sea-shore  4  12  Swellinga 22  63  Hepatomegalyb 32  91
Rice-ﬁeld  2  6  Bleeding  manifestation  3  9  Splenomegaly  21  60
Exposure  to  animals  Altered  sensorium  6  17  Ascites  4  11
Rodents  16  46  Seizures  4  11  Altered  sensorium  8  23
Dogs  6  17  Oliguria  15  43  Cranial  nerve  palsy  1  3
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in 60%,  23%,  91%  and  34%  of  the  patients,  respec-
tively. An  eschar  (Fig.  1)  was  observed  in  11%
of the  patients  (in  the  axilla  or  groin  in  51%  ofa Includes swelling over any part of the body (e.g. facial, le
b There were no cases of jaundice.
previous  cardiomyopathy  and  (iv)  elevated  CPK-MB
levels in  the  blood,  with  or  without  ECG  abnor-
malities. Hypotension  was  deﬁned  as  a  systolic
blood pressure  below  the  5th  percentile  for  the
corresponding  age,  sex  and  height.  Hepatitis  was
diagnosed  when  liver  transaminases  were  found
to be  elevated  (>40  U/L)  [2].  Acute  kidney  injury
(AKI)  was  diagnosed  according  to  the  Acute  Kidney
Injury  Network  (AKIN)  deﬁnition  and  classiﬁcation
[21]. Acute  respiratory  distress  syndrome  (ARDS)
was deﬁned  according  to  the  American-European
Consensus  Conference  on  ARDS  [22].  Thrombocy-
topenia was  deﬁned  as  a  platelet  count  of  less  than
150,000/cu  mm  [3].
Results
Demographic data and clinical features
Thirty-ﬁve  children  were  diagnosed  with  scrub
typhus between  February  2010  and  February  2011.
All cases  were  serologically  conﬁrmed.  The  age  of
the patients  ranged  from  1.5  to  12  years  with  a
mean age  of  6.3  years.  Children  between  5  and
10 years  of  age  accounted  for  60%  of  all  cases.  There
were  20  males  (57%)  and  15  females  (43%).  The
greatest  number  of  cases  was  observed  between  the
months of  September  and  February.  The  majority
of cases  (31  cases)  were  from  the  neighboring  dis-
tricts of  Villupuram  (15  cases),  Cuddalore  (7  cases),
Gingee (2  cases)  and  rural  areas  of  Pondicherry  (7
F
tgeneralized swelling).
ases).  Various  environmental  risk  factors,  such  as
ree cutting  near  the  patient’s  house,  living  close  to
 forest  or  playing  around  bushes  and  in  rice-ﬁelds,
ere present  in  34%  of  the  patients.  A  history  of
xposure  to  rats  or  dogs  was  found  for  61%  of  the
atients.
The demographic  data  and  clinical  features  at
he time  of  presentation  are  shown  in  Table  1.
ll patients  presented  with  fever,  and  the  major-
ty (60%)  had  a  fever  for  7—14  days  prior  to
resentation. A  cough,  breathlessness  and  body
welling  were  found  in  51%,  37%  and  63%  of  the
atients, respectively.  Edema,  crackles/rhonchi,
epatomegaly  and  hypotension  were  encounteredigure  1  Photograph  showing  an  eschar  on  the  right
high.
Scrub  typhus  in  children  at  a  tertiary  hospital  in  southe
Table  2  Complications  of  scrub  typhus  seen  in  the
present  study.
Complications  No.  %
Cardiac  dysfunction  (myocarditis)  12  34
Hepatitis  11  31
Platelet  counts  <100,000/mm3 11  31
Renal  impairment 7  20
Encephalopathy 6 17
ARDS 3 9
DIC 3 9
Meningitis  2  6
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Peripheral  gangrene  1  3
hose  cases),  and  splenomegaly  was  observed  in
0% of  the  patients.  Table  2  shows  the  compli-
ations observed  among  children  diagnosed  with
crub typhus.  Myocarditis  with  cardiogenic  shock  at
resentation  was  the  most  common  complication
34% of  the  cases).  Most  cases  of  myocarditis  (75%)
ccurred  during  the  second  week  of  illness.  Acute
idney  injury  was  noted  in  20%  of  the  cases,  and  29%
f these  cases  were  in  AKI  stage  1,  42%  were  in  stage
, and  29%  were  in  stage  3.  A  maculopapular  rash
as noted  in  20%  of  the  cases.  A  female  child  aged
 years  and  6  months  developed  left  lateral  rec-
us palsy  that  resolved  spontaneously  within  5  days.
er CT  brain  scan  was  normal,  and  her  lumbar  punc-
ure showed  CSF  pleocytosis.  Anicteric  hepatitis
nd a  low  platelet  count  (<150,000/cu  mm)  were
bserved  in  31%  and  61%  of  cases,  respectively.
aboratory parameters
he  laboratory  parameters  of  the  cases  are  shown  in
able 3.  The  total  leukocyte  count  was  elevated  in
7% of  the  cases.  An  elevated  serum  creatinine  level
r a  change  in  the  serum  creatinine  level  greater
han 0.3  mg/dl,  which  is  a  diagnostic  of  AKI,  was
bserved  in  20%  of  cases.  Hypoalbuminemia  (serum
lbumin  <3.0  g/dl)  was  found  in  54%  of  the  cases.
he serum  CPK  level  (total  and  MB  fraction)  was  ele-
ated in  all  cases  with  myocarditis.  The  Weil-Felix
est was  positive  in  all  35  cases  (OX-K  positivity).
he majority  of  patients  had  titers  of  1:320  or  more.
he cerebrospinal  ﬂuid  of  four  patients  was  exam-
ned, and  two  of  them  had  pleocytosis.
esponse to doxycycline
ost  of  the  patients  (34  out  of  35  patients)
esponded  dramatically  to  doxycycline.  Doxycy-
line was  used  for  10  days.  The  duration  of
efervescence ranged  from  18  h  to  47  h.  One
atient, who  had  myocarditis,  shock,  AKI  (requiring
i
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ialysis),  hepatitis,  encephalopathy  and  pericardial
ffusion,  died.
iscussion
n  this  study,  we  describe  the  proﬁle  of  pediatric
crub typhus  in  a  tertiary  hospital  in  southern  India.
 positive  Weil-Felix  test  with  the  OX-K  strain  of
roteus  mirabilis  is  suggestive  of  scrub  typhus,
hereas  a positive  test  with  the  OX  2 or  OX  19
trains  of  Proteus  suggests  infection  with  typhus  or
he spotted  fever  group  of  organisms,  respectively.
here is  a paucity  of  studies  of  children  that  detail
he proﬁle  of  scrub  typhus  on  the  Indian  subconti-
ent during  the  last  decade  [5,6,14—20,23].  Most
revious  studies  are  case  reports  [18—20]  or  retro-
pective  studies  [5,6,14,16,17]. The  present  study
s one  of  the  few  prospective  studies  performed  in
hildren from  India.  There  were  more  male  patients
han female  patients,  and  the  male-to-female  ratio
as 1.4:1,  which  is  probably  due  to  higher  preva-
ence  of  exposure  to  chiggers  among  boys,  who
ike to  play  outdoors  [2—5,14,16,23].  The  mean  age
t presentation  was  6.3  years,  which  is  similar  to
hat reported  by  Huang  et  al.  [2].  The  majority  of
ases occurred  between  September  and  February,
hich  are  the  cooler  months  in  this  region.  Similar
bservations  have  been  recorded  by  other  authors
3,4,10,15,17,18,23],  whereas  a study  from  Taiwan
ound the  greatest  number  of  cases  between  May
nd August  [2].
Most  of  the  children  in  the  present  study  pre-
ented with  fever  (100%)  and  hepatomegaly  (91%).
he next  most  common  manifestation  was  edema
60%). A  previous  study  from  Vellore  reported
dema in  37%  of  cases  [15].  In  our  study,  lym-
hadenopathy  and  an  eschar  were  noted  in  37%  and
1% of  cases,  respectively,  results  that  are  simi-
ar to  those  of  an  earlier  report  [15].  In  contrast,
ome studies  outside  India  reported  the  presence
f an  eschar  in  50—80%  of  cases  [2,4,7].  Other
uthors did  not  ﬁnd  an  eschar  in  any  of  their  cases
6,16—19,23]. A  maculopapular  rash  was  found  in
0% of  the  cases  in  our  study.  Other  studies  found
 rash  in  15—91%  of  their  cases  [2,4,7,10,16,17],
hereas  others  did  not  observe  a  rash  in  any  case
6]. Table  4 compares  the  complications  reported
n previous  pediatric  studies  to  those  found  in  the
resent study.
A unique  feature  observed  in  this  study  was  the
igh incidence  of  myocarditis,  which  was  found
n 34%  of  cases.  These  ﬁndings  are  in  contrast
o those  of  other  pediatric  studies.  Two  previ-
us studies  from  India  reported  myocarditis  in
nly 10—14.2%  of  their  study  subjects  [17,24].  A
86  M.  Kumar  et  al.
Table  3  Laboratory  ﬁndings  in  children  with  scrub  typhus.
Biochemical  parameters  Hematologic  parameters  Serologic  titers
No. %  No.  %  Weil-Felix  test  No.  %
↑Creatinine 7 20  TLC  (per  mm3)  OX-K
Hypoalbuminemia 19 54 <4000 1 3 1:80 3  9
↑AST/ALT  11  31  4000—11000  22  63  1:160  14  40
↑Alkaline  phosphatase  10  29  >11000  13  37  ≥1:320  18  51
Bilirubin  >  1.2  mg/dl  3  9  Platelets  (per  mm3)
Hyponatremia  6  17  >150,000  11  31
↑CPK  (MB)  12  34  100,000—150,000  14  40
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case  series  from  Thailand  reported  four  cases  of
acute fulminant  myocarditis  in  children  with  scrub
typhus [25],  whereas  other  studies  did  not  ﬁnd
any case  of  myocarditis  [2—5,10,15,16,18,19].  In
fact, some  authors  have  commented  that  scrub
typhus  myocarditis  is  not  common  and  is  not
usually life-threatening  [25].  Our  study  ﬁndings,
however,  indicate  otherwise.  All  of  the  patients
with myocarditis  in  our  study  also  presented  with
cardiogenic  shock  and  had  elevated  CPK-MB  levels.
CPK-MB  is  a  highly  speciﬁc  marker  for  myocarditis,
and determining  the  CPK-MB  level  is  non-invasive
[25]. Although  the  gold  standard  for  diagnosing
myocarditis  is  an  endomyocardial  biopsy,  this  pro-
cedure is  invasive,  and  it  is  undesirable  to  perform
biopsies  on  severely  hemodynamically  compro-
mised patients  [5].  Myocarditis  in  scrub  typhus
could  be  due  to  vasculitis,  which  may  lead  to  end
organ ischemic  injury  [1].
Another  common  complication  was  AKI,  which
was found  in  20%  of  the  cases.  Two  previous  Indian
studies  based  on  pediatric  data  have  reported  inci-
dences of  AKI  in  rickettsial  infections  ranging  from
2 to  4.7%  [17,24].  Rickettsial  infections  have  often
m
w
o
Table  4  Comparison  of  various  complications  between  
percentages).
Complications Current
study
Huang
et al.  [2]
Sirisanthana
et  al.  [3]
Cha
et a
Myocarditis 34  —  —  —  
Hepatitis  31  91.3  —  75  
Platelet  counts  <
100,000/mm3
31  50  —  80  
AKI  20  —  —  —  
Encephalopathy 17  17.9  3.3  5  
ARDS  9  —  —  10  
DIC 9  —  —  0  
Meningitis 6 21.4  3.3  5  
Pneumonia 3  7.1  36.7  85  
Peripheral  gangrene 3  —  —  —  11  31
een  overlooked  as  a cause  of  AKI  [26],  especially
n children.  A  recent  retrospective  study  from  cen-
ral India  did  not  report  any  case  of  AKI  in  children
ith rickettsial  infections  [14].  However,  in  adult
tudies,  AKI  has  been  described  in  12—22%  of  cases
7,10].  Additionally,  other  case  reports  documented
his  complication  [27,28].  The  high  incidence  of
KI in  our  study  could  be  due  to  the  higher  inci-
ence of  cardiogenic  shock,  which  could  have  led
o renal  injury.  Moreover,  we  deﬁned  AKI  using  the
ost recent  consensus  deﬁnition  proposed  by  the
KIN [21],  whereas  other  deﬁnitions  were  used  pre-
iously. AKI  that  is  caused  by  acute  tubular  necrosis
s a result  of  direct  invasion  by  Orientia  tsutsuga-
ushi [28].
The  high  incidences  of  myocarditis,  shock  and
cute  kidney  injury  that  were  observed  in  the
resent  study  have  diagnostic  and  therapeutic
mplications.  Many  clinical  features  including  fever,
rganomegaly,  edema,  hypotension,  thrombocy-
openia, coagulopathy,  hepatitis,  and  hypoalbu-
inemia can  also  be  caused  by  dengue  infection,
hich results  in  diagnostic  confusion.  In  fact,  three
f the  patients  in  this  study  were  started  on  a
the  current  study  and  previous  pediatric  studies  (in
nta
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ncrub  typhus  in  children  at  a  tertiary  hospital  in  sou
uid  regimen  as  per  the  dengue  management  pro-
ocol. They  developed  volume  overload  within  the
ext few  hours  and  required  diuretics  and  inotropic
upport.  The  presence  of  other  indicators  such
s the  persistence  of  fever  after  the  shock  had
upervened, the  absence  of  an  increase  in  the
ematocrit,  and  the  presence  of  an  eschar  helps
istinguish  rickettsial  infection  from  other  hemor-
hagic fevers,  such  as  dengue.
The Weil-Felix  test,  which  detects  heterophile
ntibodies to  strains  of  Proteus  sp.,  is  inexpen-
ive and  widely  available  and  can  be  performed
apidly to  substantiate  the  diagnosis,  especially  in
esource-poor  settings.  Although  the  sensitivity  of
he Weil-Felix  test  is  relatively  low,  its  speciﬁcity
s high  [13,23].  In  one  particular  study  that  evalu-
ted the  various  serological  tests  for  scrub  typhus,
he Weil-Felix  test  was  found  to  have  a  sensitivity
f only  43%  but  a  speciﬁcity  of  98%  for  titers  of  1:80
r more  [25].  The  Weil-Felix  test  is  a  helpful  tool
hat can  be  used  to  diagnose  rickettsial  infection
n appropriate  clinical  settings.  Studies  from  other
arts of  Asia  have  also  indicated  the  usefulness  of
his test  when  it  is  used  in  the  correct  clinical  con-
ext [10,11,13,16,17,19,23].  A  positive  correlation
as found  between  the  results  of  the  Weil-Felix
est and  the  detection  of  IgM  antibodies  using  an
ndirect  immunoﬂuorescence  assay  (IFA)  in  various
tudies [13,29].  Most  of  the  patients  in  this  study
emonstrated  a  remarkable  clinical  response  to
oxycycline,  as  in  other  studies  [1—5,10,14,16,23].
his dramatic  response  has  also  been  used  as  a diag-
ostic test  [10].
The  present  study  has  some  limitations.  First,
he study  was  performed  in  a  tertiary  referral  hos-
ital; therefore,  the  present  data  do  not  represent
he entire  community,  and  the  actual  incidence
f rickettsiosis  may  be  higher.  Second,  the  Weil-
elix test  alone  was  used  to  conﬁrm  the  diagnosis
ecause we  did  not  have  access  to  more  sensi-
ive tests.  The  Weil-Felix  test  has  low  sensitivity
nd may  miss  some  cases  of  rickettsiosis.  Because
e used  the  Weil-Felix  test  for  diagnosis  rather
han a  more  sensitive  assay,  many  cases  of  scrub
yphus may  have  been  missed  and  not  included  in
his study.  If  there  were  any  signiﬁcant  clinical  or
aboratory  differences  between  the  scrub  typhus
atients  who  were  OK-K  positive  and  those  who
ere OK-K  negative,  this  study  may  provide  biased
esults because  it  does  not  include  OK-K  negative
crub typhus  patients.  Tests,  such  as  IgM  immunoﬂu-
rescence,  could  not  be  performed;  such  assays
re often  not  available  in  developing  countries  and
esource-poor  settings.  Despite  these  limitations,
e believe  that  this  study  may  increase  the  aware-
ess of  this  treatable  disease,  especially  among
a
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linicians,  and  may  provide  a better  understanding
f the  clinical  manifestations  and  complications  of
ickettsiosis,  especially  scrub  typhus,  in  children.
A higher  incidence  of  myocarditis  and  acute
idney injury  was  observed  in  our  study  than  in
reviously  published  pediatric  studies.  This  differ-
nce could  be  due  to  a  delay  in  the  diagnosis  at  the
eripheral  health  centers,  which  then  led  to  late
eferrals.  Clinicians  should  be  aware  that  myocardi-
is is  a serious  cardiac  manifestation  of  pediatric
ickettsiosis (including  scrub  typhus).  The  moni-
oring of  vital  signs,  chest  radiographs  and  ECG
hanges should  be  performed  for  suspected  cases
f myocarditis.  CPK-MB  and  an  echocardiogram  can
elp conﬁrm  damage  to  the  myocardium  and  enable
he implementation  of  prompt  therapeutic  inter-
entions.
Physicians  should  consider  scrub  typhus  when
aring for  patients  with  acute  febrile  illness  in
ndemic  areas  [30].  Timely  recognition  of  com-
lications  such  as  myocarditis,  shock  and  acute
idney  injury  in  pediatric  patients  with  rick-
ttsiosis,  including  scrub  typhus,  is  of  paramount
mportance to  ensure  a favorable  outcome.
onclusions
.  Higher  incidences  of  myocarditis  and  acute  kid-
ney injury  were  observed  in  this  study  than  were
found  in  previous  pediatric  studies.  This  differ-
ence  could  be  due  to  the  delay  in  diagnosis  at
the peripheral  health  centers,  which  then  led  to
a late  referral.
. Clinicians  should  be  aware  that  myocarditis  is a
serious cardiac  manifestation  of  pediatric  rick-
ettsioses  (including  scrub  typhus).
. The  timely  recognition  of  complications  such  as
myocarditis,  shock  and  acute  kidney  injury  in
patients,  especially  children,  with  rickettsioses,
including scrub  typhus,  is  of  paramount  impor-
tance  to  ensure  a favorable  outcome.
. A  careful  search  for  an  eschar  can  help  diagnose
rickettsiosis.
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